Background: Informal caregivers play an important role in the well-being of dependent members in a household. Yet, literature on female caregiver burden in low-income and middle-income countries is scanty. This study examines the socio-demographic and socio-economic determinants of female caregiver burden in Cape Town, South Africa. Methods: The cross-sectional study involved 100 black/African and 100 coloured female caregivers selected through a systematic random sampling procedure in two different cultural communities. The study instrument assessed caregiver burden with both objective and subjective measures through the use of a fully structured questionnaire. Chi-square tests and correlation analysis were used to examine the association between background characteristics and female caregiver burden.
Background
Informal caregivers are defined as people who provide unpaid care for the aged or for people needing physical, emotional, social and financial assistance with tasks in the home and spend much time and energy for long periods of time [1] [2] [3] . Research has shown that the majority of informal caregivers are women [2] and are primarily members of the same family to whom care is given [4, 5] . However, literature suggests that the caregiver may not be living with the care recipient (CR) [6] . This study focused on informal caregivers or family caregivers. The demographic and psychosocial characteristics associated with caregiver distress (e.g. depression, general psychological distress and physical strain) include being a woman, being younger in age, being the patient's spouse, having a lower socio-economic status, being employed and lacking personal and/or social support [7, 8] . As such, the burdens that caregiving present are multiple and pervasive and often contribute to guilt feelings, worry and grief [9, 10] .
In the role, caregiver burden occurs when caregivers perceive difficulty in performing their tasks, or feel overwhelmed by their tasks [11] .
The chronic and demanding nature of family caregiving, especially in poverty-stricken households, can lead to a high degree of stress or caregiver burden and pressure on household and environmental health resources [12] . For example, the majority of the elderly in Lebanon live with their families who provide help when they are impaired, often with little formal resources for support [13] . The problem is compounded with advanced age that comes with associated health concerns or functioning problems and needs for activities of daily living (ADLs) [2] . In the search for answers to issues relating to caregiving dynamics, it has long been established that many of the frail, elderly persons living in the community rely on support from family and friends, which is usually provided informally by a non-family member, or a family female caregiver [10] . Most research on family care had reported that the caregivers bear the greater burden [14, 15] . Many of these researches on caregiver burden were concentrated on caregivers of chronically ill patients such as those with dementia, Alzheimer's disease and heart disease [9, [16] [17] [18] [19] . There seems to be less focus on the wider caregiver roles, especially regarding caregivers of recipients who are not necessarily physically or mentally ill. Also, there is a paucity of research exploring the reactions to care for the elderly person, especially regarding the frail, older members in the household. However, caregivers' attributes/backgrounds, such as age, education and socio-economic status (SES) as well as environmental health may all play an important role in the well-being of the family. For these reasons, this study seeks to examine the socio-demographic and socio-economic determinants of female caregiver burden in two selected low-income communities (these are New Rest and New Woodlands) in Cape Town, South Africa. The study: (1) will explore the association between socio-demographic variables and the physical health of care recipients; (2) evaluate caregiving burden among the caregivers using a group of burden inventory variables; and, (3) determine the correlates of caregiving burden using correlation analysis; in the study sites. This will lead to these questions: a) Is there a significant relationship between the attributes of the female caregivers and the physical health status of the care recipients under their care? b) What are the correlates of caregiver burden among the female caregivers in the low-income areas?
In answering these questions, the following hypotheses were developed; a) Female caregiver socio-demographic attributes are significantly associated with perceived physical health. b) The social grant provided by the government makes a significant difference in caregiver burden.
Stress process Modelling
The Pearlin model [20] views caregiver burden as a dynamic concept and many of the existing stress and coping models in the caregiving research tend to comprise of six core categories of variables: (1) context/demographic variables (e.g. gender, race, age, and relationship to recipient), (2) demands on caregiver (e.g. recipient's functional abilities and time spent caring), (3) appraised stressors associated with the caregiving situation (e.g. financial strain), (4) Personal demands (e.g. work status, family conflict, privacy), (5) Caregiver appraised buffers (e.g. active coping, social support), and (6) long-term consequences (e.g. emotional distress). However, the majority of the literature focuses only on a subset of these categories of constructs, and the measurement of these constructs is often limited to only a few of these variables. It has been proven that combining the SPM with other provides a conceptual clarity [21] for modelling caregiving burden. In this study the combination of SPM and TMSC was ustilised to enable intuitive understanding of the stress process. The SPM [20] is largely consistent with the Lazarus and Folkman's [22] TMSC. Lazarus and Folkman's model provides a framework for explaining the processes involved when a person attempts to cope with stressful events. These models postulate that when individuals are confronted with a stressor, they evaluate the potential threats by making a primary appraisal that then integrates their judgement regarding the significance of the event (e.g. stressful or not stressful, negative or positive, controllable or uncontrollable). Thereafter, individuals make a secondary appraisal. Here, they assess their coping resources and the options at their disposal to help cope with the stressor. Therefore, the secondary appraisals help to address their actions to cope with the stressor. The SPM posits that positive outcomes such as psychological and physical well-being occur when adequate coping resources are available to deal effectively with the stressors, whereas negative outcomes such as mental health problems and illness result when stressors outweigh adequate coping resources [22] . For improved prediction possibility, two additional constructs based anecdotal evidence were integrated to assess caregiver burden among the study participants. These constructs were (i) environmental health factors and (ii) physical health of care recipients.
Methods

Study design and setting
This study was designed to collect data in accordance with SPM by Pearlin [20] through structure interviews with the focus on caregiver burden. The South Africa's apartheid past left a strong and obstinate racial character visibly evidenced in the country's poverty level and distributions of income and wealth. After decades of democratization in the country, the incidence of poverty among Black and Coloured individuals remained significantly higher than that among whites. The population distributions of the country are 80.1% Black, 8.7% Coloured, 2.5% Indians and 8.6% Whites. The poverty incidence among population groups (race) being 54.8% Blacks, 34.2% Coloured, 7.1% Indians and 0.4% Whites. Some groups such as blacks, female-headed households, the aged, less educated individuals, the unemployed South Africans experience poverty more intensely [23] . Owing to its constitutional commitment the Government of South Africa came up with policy initiatives to ensure income security. As part of these policies, the Child Support Grant which is means-tested was initiated in 1998 and available to the primary caregiver of eligible children under the age of 15 years. Two geographical areas with low-income, predominantly black and coloured communities that consist of mainly government subsidised housing (formal settlement) in Cape Town, were selected for the study. A pilot survey preceded the main study as a feasibility study to test the study instrument for reliability and consistency in the questions. The two communities randomly selected in the identified areas, were New Rest in Gugulethu and New Woodlands in Mitchells Plain. Caregivers' characteristics and background variables such as socio-economic status and socio-demographics status information were gathered. The Stress Process Model was used to identify the main types of social support which included: (i) Instrumental (e.g. whether someone is there to assist the caregiver); and (ii) Expressive support (e.g. whether there is a trustworthy person in whom the caregiver can confide). Prior to the main study, a pilot study was conducted on 60 participants who were randomly recruited. The pilot study was used to gauge the respondents' understanding of the questionnaire and to test the face validity and internal reliability of the structured questionnaire. From the results of the pre-test, the study instrument was refined and certain questions were rephrased to allow for a more feasible capturing of data from the returned questionnaires.
Data source
Data were collected from two different low-income cultural communities (i.e. black/African dominant and Coloured dominant settlements) settings in Cape Town, South Africa. The data were made up of 100 female caregivers selected from each setting using a systematic random sampling (SRS) procedure. A total sample size of 200 female caregivers was selected. The Statistics South Africa Quarterly Labour Force Survey database for the study sites was used for sampling. The primary sampling unit (PSU) was the dwelling unit (DU) or housing unit (in which the respondents live), for this study (in which both the caregiver and the care recipient lived). With a random start, DUs were systematically selected at random from the total number of the sample units in included in the study site. DUs without the criteria for inclusion were excluded.
Inclusion criteria for the respondents were the main/primary female caregivers who were present, willing and able to give informed consent. A caregiver was defined as having an elderly person and/or a non-biological childcare recipient/s under her care and living in a formal settlement (areas demarcated and developed by state or developers). In this study caregivers for both elderly person and child were combined. This is because many caregivers have both elderly person and child and was difficulty to group them separately for analysis due. Any sampled dwelling units that blend into shanty or shack areas were excluded. Also, all such dwelling units that formed part of the pilot study were excluded in the main study.
Outcome variable
The main outcome (measure) of this study is the caregiving mental health or emotional feeling (caregiving burden). This is consistent with the effects of interest in the social research; (i) female caregivers' well-being, and (ii) their physical and mental health.
Data analysis
Female caregiver burden was computed using eight items/ variables which focused on financial burden, lack of privacy, sleep disturbance, physical burden, change in lifestyle, insufficient level of funds, suffered social life and no control over one's life.
Functional status of the care recipient (CR) was assessed by using the activities of daily living and instrumental activities of daily living. The activities of daily living included difficulties caregivers experienced with feeding, cooking, dressing, bathing and washing the clothes of CR. The instrumental activities of daily living included CR user needs (i.e. wheel chair, spectacles, walking stick and transport). The instrumental activities of daily living scores were created by adding the items in each of the functional status assessments. A higher score indicated a more dependent functional status. Further, a principal component factor analysis was performed, and showed that each of the items for activities of daily living and instrumental activities of daily living measured one latent variable. The reliability test showed that the Cronbach's alpha for items of activities of daily living was 0.909 and that of instrumental activities of daily living was 0.836.
Descriptive statistics were used to show background characteristics and the socio-demographic characteristics of caregivers. Chi-square tests were used to show the association between socio-demographic / background variables and the physical health of care recipients. Correlation was used to examine the correlates of caregiving burden. Female caregiver was measured with each item/ variable rated on a two-point scale [(yes = 1), (No = 0)], with higher scores indicating higher caregiver burden. The mean score in each item was determined at a 95% confidence interval (CI). Also, Pearson correlation analyses were used to examine correlation between each variable and caregiver burden at 95% CI. The data were analysed using SPSS version 22. The following sections present the results found in this study.
Results
Socio-demographic characteristics of caregivers Description statistics
The average age of female caregivers was 47.9 years (standard deviation (SD) =11.7 years). A greater proportion of the respondents (caregivers) were older. All caregivers had at least Grade 1 education with the majority having completed some secondary education (Grade 8-11). Many of them were never married, and about one in three caregivers were currently married and a small proportion was cohabiting. It was deduced that majority of the caregivers earned less than R1001 ( Table 1) .
The caregiving role was a full time task as a large proportion provided care for more than 40 h per week, without supportive caregiving programmes. There was no spousal caregiving relationship in the sample. It is also deduced that more than 40% were in the caregiving role for more than 3 years. The average number of activities of daily living in which care recipients needed assistance was 3.5 (SD = 1.94), and the average number of needs for instrumental activities of daily living was 1.62 (SD = 1.60) ( Table 2) .
Care demands and physical health of care recipients
The age, population group, level of education, income, employment status, duration of caregiving and care hours per week were significantly associated with the physical health of the caregivers (Table 3) . However, marital status was not significantly associated with caregivers' physical health.
Prevalence of caregiving burden
There is a moderate-higher burden due to caregiving. The highest reported burden was lack of privacy in caregiving tasks. Physical and Finance burden on the caregiver was reported the least burden in the caregiving responsibility (Table 4) . Table 5 shows the Pearson correlation analyses for the determinants of caregiver burden. The results suggest that there were significant positive relationships between female caregiver burden and age, income status, activities of daily living (ADL), chronic diseases, social grants, kitchen hygiene and the physical health of care recipients in the various constructs (p < 0.05; Table 5 ). Similarly, there were significant moderately negative relationships between caregiver burden and population group, employment status and number of hours they spent in care per week (p < 0.05; Table 5 ).
Correlation predictors of caregiver burden
Older female caregivers with a lower income will experienced significantly higher burden than those who are older with higher income bracket (r = 0.314, p < 0.05; Table 5 ). Lesser burden is associated with caregivers who have formal education, work more hours and received family support (Table 5) . Age interacts with education level, population group, number of hours in care, family support receive to lessen the caregiver burden. In contrast, age interacts with income status, marital status, chronic diseases, social agent, kitchen hygiene, and care recipient physical health to worsen the caregiver burden (Table 5) . With the exception of educational level which interacts with chronic diseases to reduce caregivers burden, most determinants interact with chronic diseases to increase caregiver burden (p < 0.05; Table 5 ).
Discussions
Stress Process Model (SPM) was used to examine the socio-demographic and socio-economic determinants of female caregiver burden in Cape Town, South Africa.
We examined caregiving burden among the caregivers; and the correlates of caregiving burden among the study participants. The finding of the present study indicates that many socio-economic and demographic determinants interact to increase the caregiver burden in-low income settings in Cape Town, South Africa. Many factors contributing to caregivers' burden include lack of privacy, sleep disturbance and social life status. On the other hand, physical and finance burden on the caregiver was reported to be least contributor of caregiver burden. A greater proportion of the caregivers were older which was a significant determinant of caregiver burden. Our study shows a significant increase in caregiver burden with age, income level, ADL, chronic diseases, kitchen hygiene and recipient physical health status. Our finding that low-income caregivers experience more burden than caregivers with higher income is consistent with previous research findings [24, 25] . Moreover, other studies posit in a study of children with serious emotional disturbance, socio-economic status proved to be an important predictor of caregiver stress [26] which is in line with our funding that care recipient with physical health needs worsen caregiver burden. The case of higher income could be due to the primary caregiver having a paid job outside or doing part time job and not always present to give fulltime primary care. Our finding that physical burden is the least reported burden is consistent with recent reports (see [2] ). Kim et al. [27] also found small to moderate positive relationships between caregiving-related factors and caregiver burden which collaborated our findings. Though, greater proportion of the caregivers had some form of secondary education, they have higher burden with increasing age which is in contrast with the finding of, Umaru et al. [2] that caregivers education and training is an important factor in order to enhance caregivers' ability to cope effectively with the brunt of burden of providing care to care recipients who have impairment of physical function. A large proportion of caregivers were single and about one in three caregivers were currently married. This study found that majority of the caregivers earned low-income (i.e. less than R1001 pm). This could be explained by the type of residential area (government subsidized housing settlements for low-income areas earners). Further, this could be the reason for the significant burden experienced by the caregivers in this study, and supported by work of Williams et al. [25] that there is positive relation between income and burden. Empirical evidence in Ghana also showed this relationship (see [8] ).
From Pearlin [20] caregiving and its consequences are greatly influenced by the caregiver background characteristics. Analysis herein points to weaker background attributes. This has a negative effect on their ability to evaluate the potential threats by making a primary appraisal that then integrates their judgement regarding the significance of the event. This is consistent with finding that more than half of the caregivers were burdened.
In terms of the caregiving contexts and demands, the findings from this study show that the care recipients needed more assistance in activities of daily living than in instrumental activities of daily living. For number of hours in care provision, about half of the caregivers provided for long hours per week, with half of them in care provision like fulltime job (i.e. providing care for more than 40 h per week). A large proportion was in the role for many years. Only about a quarter of the caregivers were in care for less than a year and almost half of them were in it for more than 3 years. Almost all the caregivers took care of their sisters, grandsons and cousins. About 6 in 10 of the caregivers took care of their cousins. Almost all the caregivers had no access to any form of caregiving supportive programme to help cope with the brunt of caregiving. Receiving support could increase the resources for care provision by the caregiver in the role that could reduce the burden that could have emanated from inadequate resources [8] . The SPM posits that positive outcomes such as psychological and physical well-being occur when adequate coping resources are available to deal effectively with the stressors, whereas negative outcomes such as mental health problems and illness result when stressors outweigh adequate coping resources. From the foregoing analysis, the caregivers were exposed to the stressors without adequate resources to help cope with the brunt of caregiving, hence the negative appraisal of caregiving.
Our study results are consistent with previous work that reported that for perceived physical health, there were ethnic differences for the effect of income, gender, and type of caregiver relationships [28] . The caregivers in higher income bracket were perceived to be physically healthier than those in the lower income bracket. This finding is not surprising that employment status was positively to better caregiver physical health because it collaborates the finding that those caregivers with higher income were more resourced (see [8] , for the effect of resources).
With respect to care demands or tasks, the study found that caregivers who were in the provision for fewer years at the time of the interview reportedly had better perceived physical health when compared with the caregivers who were in it for many years. It was however, found that being in the caregiver role providing care for longer hours per week like fulltime job (40 h or more per week) found the care provision as more rewarding in terms of their perceived physical health.
This study found that the female caregivers in the study areas were burdened. They were small to moderate positive relationships between female caregiver burden and the group of burden predictors (age, education level, income status, activities of daily living, chronic diseases, social grants, kitchen hygiene and the physical health of care recipients). These findings are consistent with the work of Kim et al. [27] regarding predictors of caregiver burden in caregivers of individuals with dementia, that reported activities of daily living and/or instrumental activities of daily living, number of hours spent in caregiving per week, use of coping strategies, co-residence, spousal status and caregiver gender as significant (P < 0.05) factors of caregiver burden. Also, Iwata and Horiguchi [29] reported consistent findings.
It has been reported that as the caregiver engages in instrumental activities in an effort to provide care to the care recipient, such activities can interfere with other aspects of his or her life, including relationships with other family members, personal privacy or work-related aspects, which could potentially result in stress burden [24, 29, 30] . A positive relationship between time in assisting with activities of daily living and objective burden has also been posited [30] . However, the results established statistically significant correlations between caregiver burden and population group, employment status and number of hours they spent in care per week. The literature suggests that caregiving duties affect the level of income resulting from reduced hours of work or stopping work completely [31] . For activities of daily living, other studies show that greater impairment of care recipients is associated with a higher burden of caregiving [27, 32] .
Findings from the current study offer important contributions to the realm of caregiving research. In contrast to previous studies, this research showed that a combination of the Stress Process Model and TMSC and inclusion of environmental hygiene factors could offer a more indepth perspective to informal caregivers' burden. To our knowledge, this is the first paper in the caregiving burden literature to combine variables from these two models and environmental hygiene factors in order to investigate informal caregivers' burden. The findings confirm the stress process model that emphasizes the multidimensional nature of the correlates of caregiver burden. The study has shown a general pattern of moderate-higher burden resulting from caregiving. Among the burden inventory items, the highest reported burden was lack of privacy due to caregiving tasks. Overall, physical health of care recipients and social grants showed strong, statistically significant positive correlations with caregiver burden. Table 5 Pearson's correlations for the determinants of caregiver burden Limitations A major limitation was that the study captured data that was provided at a specific point in time as the caregiver's current experience and thus cannot be used to generalise findings across time, (i.e. past and future) with confidence. Another limitation was that the interview focused on the primary caregiver, including caregivers providing care for only a few hours, for example less than 10 h per week. Due to the complexity of the caregiving situations noted during feedback from the interviewers, further probing questions ought to have been done on the caregiving situation, to know who else was present to provide care in the absence of the main caregiver. The import of this is that the services of a second major caregiver could help ameliorate the negative effect of caregiving on the main caregiver. In addition, the study could not identify and separate caregivers for the elderly persons and children for analysis.
Conclusions
This study has shown that the majority of the caregivers were aged, and most of the caregivers had no primary education and earned income less than R1001. The care recipients needed more assistance in activities of daily living than in instrumental activities of daily living. Also, for physical health of the care recipients, the caregivers' attributes that are significant in determining caregiver burden, are age, population group, income and employment status. These findings buttress the important relationship between the socio-demographic variables (attributes) of female caregivers and the health of care recipients. Further, physical health of care recipients and social grants showed strong, statistically significant positive correlations with caregiver burden.
Recommendations
In a country where community caregivers play a significant role in supplementing and redressing the historical effects of racial segregation, as well as supporting the reform of the post-Apartheid health system, the plight of the caregivers must take centre stage in national health and development policies.
The government should recognise the increasing importance of the physical health of care recipients and increase the amount of the social grants to the caregivers, since this could improve the circumstances of both the caregiver and the care recipients. This kind of intervention will also help in reducing the burden on the government to provide more formal care institutions for care recipients. It could aid in improving the standard of living of caregivers in these households which will in turn also improve care received by the care recipients. Authors' contributions YY led the conception and design, collection and analysis of data, interpretation of results and manuscript write up. DW made substantial contributions to the conception and design of the study and provided guidance in manuscript write up. Both authors read and approved the final manuscript.
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